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(54) BURIED FIELD RING FIELD EFFECT (52) US.CL ..., 257/330; 438/270; 257/E29.257,
TRANSISTOR (BUF-FET) INTEGRATED 257/E21.419
WITH CELLS IMPLANTED WITH HOLE (57) ABSTRACT
SUPPLY PATH S . . . .
This invention discloses a semiconductor power device
formed in a semiconductor substrate comprises a highl
(75)  Inventors: Madhur Bobde, Sunnyvale, CA (US); doped region near a top surface of the sem%)conductor %ﬁb}i
Anup Bh?lla’ Santa Clara, CA (US); strate on top of a lightly doped region. The semiconductor
H.amza Yilmaz, Saratoga, CA (US); power device further comprises a body region, a source
Lingpeng Guan, San Jose, CA (US); region and a gate disposed near the top surface of the semi-
Jun Hu, San Bruno, CA (US) conductor substrate and a drain disposed at a bottom surface
. . of the semiconductor substrate. The semiconductor power
(73) Assignee: Alpha & Omega Semiconductor, Inc. device further comprises source trenches opened into the
highly doped region filled with a conductive trench filling
(21)  Appl. No.: 13/199,381 material in electrical contact with the source region near the
top surface. The semiconductor power device further com-
(22) Filed: Aug. 25,2011 prises a buried field ring regions disposed below the source
trenches and doped with dopants of opposite conductivity
Publication Classification from the highly doped region. In an alternate embodiment, the
semiconductor power device further comprises doped regions
(51) Int.ClL surrounded the sidewalls of the source trenches and doped
HO1L 29/78 (2006.01) with a dopant of a same conductivity type of the buried field
HO1L 21336 (2006.01) ring regions to function as a charge supply path.




